CHEM2110  TEST  3  28  APRIL,  2012 

Chemistry  for  Medicine 

MokejL  arts  W  BPS 

Name:   ID  Number: 


Time:  Vk  hours 


Useful  constants:    NA  =  6.022  x  1023  mol-1 

1  amu  =  1.6605  *  10"24g 

1  atm  =  760  torr  =  760  mmHg  =  1 .01325  x  105  Pa 
R  =  0.08206  L  atm  K_1  mol-1 
Ka(NH4+)  =  5.6  x  1(T10 
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QUESTION  1 

(a)  Assign  oxidation  states  to  all  atoms  in  each  of  the  following  substances: 
(NH4)2Fe(S04)2              fe=^gj  ti^-M^  Q=-2j  M  =  -g  &~+(p 
Zinc  iodite  Zn  =  j^j  1  =  ~*3  \  O-  "~Q  

AIH4-  Al^-PSj  H  =  -I  


Na2S406 
Cs02 


(b)  What  type  of  electrolyte  is  each  of  the  following? 
0.500  M  hydrocyanic  acid  weak  dectfolijhp. 

0.500  M  sodium  chloride  solution  <Str<Dfig  €d^gikfolljt>€, 

0.500  M  sugar  solution 

0.500  M  hydrobromic  acid  StYOr\Q  electfol qte. 


0.500  M  hypochlorous  acid  W£Q  k  electrolyte 

(c)  In  the  laboratory,  what  can  you  use  to  test  the  acidity  of  an  aqueous  solution? 

a  pH  meter 

a  universal  indicator  paper 
an  actd-ba5e  ind i cater 
litmus  paper 

(d)  For  each  of  the  following  solutions,  write  pH  >  7,  pH  <  7  or  pH  =  7 

HCOOK  pH  >7 

Pure  water  at  25°C  pH  g  1 


Lemon  juice  pH  7 

pH  >7 


KNO 


FeCI3-6H20  pH  <C  7 

Biood  pH  >7     (pH  ^  7-^) 


(e)  (i)  What  is  a  buffer  solution  prepared  from? 

TU  conjugate  acid-base  jW  of  a  acld  w 
W^dk  base. 


(ii)  What  are  the  conditions  for  the  most  effective  buffer  system? 


High  concentratioa  eip  HA  and  A" 


(iii)  Name  and  derive  the  "buffer  equation". 

The  rtendersen- rtasselbalch  elation 

[HA]  ^ 
[HA] 

pH  *  p^a  +-   log  jA"] 

[HA] 

(iv)  Give  your  own  exampie  of  a  buffer  system.  (Only  one  example!) 

(v)  What  is  the  buffer  system  in  the  blood? 

(vi)  Why  should  blood  be  buffered? 


3 


(f)  For  each  of  the  following  chemical  processes,  name  the  type  of  reaction  occurring  and 
give  a  net  ionic  equation.  You  can  give  more  than  one  name  for  some  of  the  reactions. 


(i)  Magnesium  reacts  with  hydroiodic  acid  in  aqueous  solution 


Net  ionic  equation:       M^gj     +      SH+^Uj^  J  +  ^2 


Name(s): 

  %edo^  reaction 


(ii)  Barium  hydroxide  reacts  with  phosphoric  acid  in  aqueous  solution 

Net  ionic  equation:  ^  r  r  *j  * 

Name(s): 

Acid-base  f  paction j  netitfaUsattonj  preupitatityL  /pin 

(iii)  Sodium  hydrogen  carbonate  reacts  with  acetic  acid  to  produce  carbon  dioxide, 
water  and  a  salt  in  aqueous  solution 

Net  ionic  equation: 
Name(s): 

OLCldL-bQLS&  fzactioA  

(iv)  A  potassium  sulfide  solution  is  added  to  an  aqueous  solution  containing  cadmium 
ions 

Net  ionic  equation: 

S°lafy+  Cd7%<p~^-  CdSCs) 

Name(s): 


precipitation  reaction. 


QUESTION  2 


(a)  (i)  Convert  750  torr  to  kPa.  What  method  should  you  use?  3>itneftSioflal  Analysis 


76b  totf  x  |-°i?^^l^Pct  x 

7&otorr       '  a*m  id3  fa 


(ii)  Determine  the  molarity  of  28%  w/w  NH3(ac/)  (d  =  0.90  g/cm3). 


2§.*  «-9°3  ^c,«3        v  —        -  '^">ol/ 


(iii)  If  this  solution  in  part  (ii)  above  is  diluted  1000  times,  what  is  the  pH  of  the  finai 
solution? 

Jtfute  =  j£w>)//_  =  0.015  mo)^ 

10s 

•  ifc> &t>^  *ri4p^ 

Xm-fc,   o-oiSmoj^  0  o 

EWil-   oofs' ^  ^< 


(b)  Mn04  (aq)  reacts  with  oxalic  acid  (H2C204)  to  produce  manganese(ll)  ions  and  carbon 
dioxide. 


A  0.450-g  sample  of  oxalic  acid  is  dissolved  in  distilled  water  to  form  50.00  mL  of  solution. 
Then  40.00  mL  of  this  solution  of  oxalic  acid  is  added  to  24.00  mL  of  0.0500  M  MnOf  (ag). 
The  gas  produced  is  collected  in  a  flask  where  it  exerts  a  pressure  of  224.5  torr  at  27°C. 
Determine  the  size  of  the  flask. 


M 


VtfaO,  -  ?0'Oo8)+  20s-ol)+  -tO'e-00)  =  9o-o3(<y cj/m0| 

9&.o3(^)g/mo| 

^5o.oo  *  ,6^L  ' 


5  Cfeqjfy 


C  =  o.osoorr)rt/L  C^o.\oomo\/L 

jar  ^ 

2  mo  I 


3      5  mol 
H^0/*  is  presw  ia  excess  amount. 


"•produced 


2  mol          IO  m>\ 
T~  27  +  273*/5=  3oo.  ft   


pv<=  n£T 

5oo.  mL 


(c)  A  molecule  of  an  unknown  triprotic  acid  contains  6  carbon  atoms  and  7  oxygen  atoms. 
It  also  contains  other  atoms  of  hydrogen  that  are  not  acidic. 
This  acid  is  4.197%  by  mass  of  hydrogen. 

2.3055  g  of  the  triprotic  acid  is  dissolved  in  water  to  form  100.00  ml_  of  solution 
(Solution  A) 

Then  25.00  mL  of  Solution  A  is  diluted  to  100.00  mL  of  Solution  B. 

15.00  mL  of  Solution  BjjESBBRBf  reacts  completely  with  30.00  mL  of  0.0450  M 
NaOH(aq) 


Determine  the  molecular  formula  of  the  unknown  triprotic  acid. 

V=:  1 5- CO *)c^     C  =r  o.c/f5C  moJ/L 

n-  cv  =.  i-35  ?c  10  mo\ 

Cfl5A  =  %  =  ^Soj^mol  =  Do3co  mw  golut|0av8 

Ch^A  )A  Solution  A: 
CAVA  -  CgVg 

C/\  ?<  25'OOX  io^JL  =  o-oSoomoj^^  loo.ooxio  L 
CA  =  o.]2o  mo^ 

n%A  m  lOO.ODrnL  qj>  Solution^  CV  ^ 

.      p       1  3  acidic  Hetfo»nS 

;*  Molecular  jbfmula 

',5   %c^%°7  (c,^lcQclGl) 


